In this issue of EBioMedicine, the article by Velroyen et al. (2015) is a most recent presentation of the evolving x-ray imaging technology that is based on use of x-ray photons that deviate from the straight line described by the "ballistic" photons due to changes of the phase of the wave front that the x-rays undergo when passing through tissue. "Ballistic" photons are assumed to follow a straight path linking the x-ray source and detector pixel and form the basis of the attenuation based shadow graph imaging method that is used in essentially all routine x-ray imaging methods since its initial development by Roentgen and subsequent application to medical computed tomographic imaging by Hounsfield. This article by Velroyen et al. involves the measurement of the miniscule deviation of x-ray photons from the "ballistic" path caused by the refraction of the x-ray by tissue (Velroyen et al., 2015) . Their study used microscopic venetian blind-like metal grids that predictably diffract the x-ray photons so that any deviation from that known diffraction deviation can be quantitatively related to the cumulative refraction as the x-ray photons pass through tissue.
The Velroyen scans did not use 'gated' scans, i.e., piecewise accumulation of the necessary multi-angular scan data synchronized with a biological signal such as a selected phase of the respiratory cycle. Gating of CT scan acquisition is not novel in micro-CT (Badea et al., 2004) , but because of the need for very high spatial precision and reproducibility of the image data acquisition at each angle of view, its demonstration of its feasibility in a living mouse would be a considerable contribution. Without gating and 5-second duration exposures at each angle of view, the role of image blurring is not clear. The study highlights that structural information at a scale smaller than the detector pixel size can be obtained. The detection of sub-pixel structural information is particularly important for several reasons. In conventional shadow-graph x-ray imaging a sub-pixel structure cannot be unambiguously quantified (Vercnocke et al., 2014) . The importance of this issue is well demonstrated by the desire to quantify structural aspects of lung alveoli. These alveoli consist of little spherical air sacks 100-250 μm in diameter and enclosed by a spherical shell consisting of a layer of cells a few micrometer thick (Bachofen et al., 1987) . Alveolar wall thickness, as well as alveolar air space's partial replacement with fluid or cells, are critically important factors affecting the efficacy of gas exchange to, and from, inhaled air to blood. Hence, the detector pixels being of the order of 58 μm in the micro-CT scanner used in this study would not be able to quantify that information if conventional, attenuation-based, CT was used. This particular property of the method used is important in that it could significantly extend the repertoire of pre-clinical evaluation of disease processes and therapeutic interventions using mice.
Despite all the encouraging results of this and other similar studies, as pointed out by the authors, many issues need resolution before this methodology can be translated to more general use at the micro-CT and ultimately the clinical levels of application. The following is an outline of some aspects of the methodology that need to be addressed in greater depth: 1) How does the method, as applied to lung, compare to Magnetic Resonance Imaging (MRI) using hyperpolarized Helium 3 (Yablonskiy et al., 2002) or Optical Coherence Tomography (OCT) (Hou et al., 2011 ) or x-ray scatter (Cui et al., 2010; Norton, 1994) based methods which already exist?
2) The duration of the phase-based scan can still be an issue in that the spontaneous respiratory cycle is often not reproducible over an extended period of time so that the gated scan may still not capture the same phase of the sequential respiratory cycles. 3) Longitudinal studies involve repeat scans of each subject and thereby increase cumulative radiation exposure and this could increase the risk of collateral tissue damage or even interfere with the disease, or therapeutic, process itself. Hence, minimization of radiation exposure per scan will be a priority. It will be of interest to see to what extent algorithms for CT image noise reduction (Chen et al., 2010) and reduced number of angles of view (Sidky et al., 2006) can be implemented in phase-based imaging beyond the implementation used in this study. 4) The results of the presented study of two mice is encouraging, but "a single sparrow not a spring make". For instance:
(a) Experiments of a sufficient number of mice need to be designed so that sensitivity and specificity of the approach can be quantified. (b) Use of phantoms that have microscopic structures with a range of dimensions of the order of alveoli (e.g., precision foam materials) so that the limits of the image data can be quantified. (c) The use of suitable phantoms to establish the technical requirements for applying the methodology to larger diameter objects (ultimately the adult torso -although the breast and peripheral limb would be a very good start) to address questions such as (i) what is the role of x-ray photon energy and 
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